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THE CURRICULUM OF THE MEDICAL

STUDENT.
To the Editor of THE LANCET.

SIR,&mdash;Sir Henry Morris’s speech, reported in your issue
of Jan. 7th, will, I trust, receive the close attention of every Imember of the profession. In my opinion no more mis-
chievous proposal, for both the profession and the public, I,
could be devied than that which he has put forward.

For a considerable time the profession has felt that the
preliminary general education standard for students entering
it has been allowed to reach a seriously low level as com-
pared with the standards required by other professions. A
few years ago it had become practically equivalent to the
standards required of students of veterinary surgery and

pharmaceutical chemistry. The matter was then considered

by the British Medical Association, and as the result of a
careful inquiry a deputation was sent to the General Medical
Council to urge the necessity for considerable changes. The
General Medical Council, however, found themselves unable
to do anything to alter the existing state of affairs.
The reason for this will be naturally searched for by

everyone interested in the matter. The financial interests
of the licensing bodies and those of the profession at large
are absolutely different. The profession is gravely over-
crowded, and the proper way to correct this evil-as great an
evil ultimately for the public as for the profession-is clearly
to make the entrance standard of general education what can
only be described as a commonly decent one. The licensing
bodies collectively, on the other hand, have everything to
gain from passing into the profession an excessive number of
candidates, and, to them collectively, the establishment of a
high standard of general education would obviously be a
financial misfortune. The age-limit for entry into the pro-
fession has been fixed by the General Medical Council at
16 (!) and the standard of general education required at
what is suitable to boys of a little over 15 1 Sir Henry
Morris now proposes to shift into the school curriculum a

portion of the professional studies ! What the British
Medical Association proposed was to raise the age-limit of
entry to 17 and the standard to one suitable to boys of

average intelligence at that age.1 Now, let it be clearly
grasped what Sir Henry’s Morris’s proposal means. It
means a virtual lowering of the already too low age-
limit. Not only so, it also means the reduction of the

already all too short time which may be allotted to that

general culture which makes so vast a difference to the man
in after life, whatever his position may be. Further, it means,
in some cases at all events, admitting boys into medical and
surgical, male and female, wards at what I do not hesitate
to call an indecent age. It is, in fact, a proposal for the
further cheapening of the medical curriculum in no way
calculated to elevate the character or improve the prospects
of the profession, or to increase the confidence felt by the
public in it and in its governing council.

I trust that the profession will not miss the real meaning
of this most grave proposal, and will begin to consider
whether the time has not come for a strong assertion of the
right of medical men collectively to determine for themselves
the standard of culture for the profession which public policy
demands ; for not leaving the sources of the profession’s
prosperity, efficiency, and prestige at the mercy of any
official body, however exalted, which has financial interests
so obviously irreconcilable with those of the profession
generally. -

I should be sorry to say a word which would belie the
great respect I entertain for Sir Henry Morris personally.
He is incapable of intentionally doing this great injury to
the calling on which he himself reflects so much honour.
But " evil is wrought for want of thought, as well as from
want of heart." It is the system and the mode of thought,
which can lead one so able and so well-intentioned to
enunciate anything so pernicious, that I desire to call atten-
tion to. If the profession is so short-sighted as to allow
this proposal to be carried into .effect, the time is not far
distant when it will have cause to regret a lamentable want
of wisdom. I am, Sir, yours faithfully,
Exeter, Jan. 9th, 1911. - W. GORDOX.W. GORDON.

1 Brit. Med. Jour., 1902, vol. ii., p. 262.

MENDELISM AND HEREDITARY CRANIO-
CLEIDO-DYSOSTOSIS.

To the Editor of THE LANCET.

SiR,&mdash;Your issue of Nov. 19th, 1910, contained an able
and outstanding paper by Mr. D. C. L. Fitzwilliams of St.

Mary’s Hospital on Hereditary Cranio-cleido-dysostosis. At
the close of his communication he sums up as follows :-

It might be suggested that the cause in both affections [hereditary 
’

cranio-cleido-dysostosis and achondroplasia] is due to the presence or
absence of certain chemical constituents which are necessary for the
correct ossification of membrane bones in the one case and of cartilage
bones in the other; in much the same way as we know that haemo-
phi!ia must be due to a hereditary absence from, or presence in, the
body of certain chemical constituents. Couvelaire advanced a some-
what similar view when he said that hereditary cranio-cleido-dysostosis
was "the expression of a general taint with a predominance in certain
osseous groups. 

"

I hope you will give me some of your space for a few
remarks on this condition in relation to Mendelism and the
origin and maturation of the ovum.
As the author states, "hereditary cranio-cleido-dysostosis

is a condition which affects those bones which develop
wholly or partly in membrane." Professor Fawcett of
Bristol points out in his interesting Long Fox lecture 2
on the Development of the Human Skull, the exact details,
but for our purposes it may be stated that the cranial vault
and the interparietal part of the occipital bone are laid
down in membrane, and we must add to this the additional
fact that the outer half of the clavicle, the earliest bone
in the body to ossify, is also developed in the same basis.
In one of his two cases (a child 3 years old) Mr. Fitzwilliams
found that the deficient ossification affected the vault of
the cranium and the interparietal occipital portion and the
outer half of the clavicle. The basi-occipital ossified as

usual in cartilage.
Expressed in Mendelism, this is a condition where we have

a deficiency or loss to the organism, of the determinant for
ossification in the definite group of unit-characters for the
ossification of the bones laid down in membrane. Heredity
plays a part in the history, as in 60 cases collected 31 came
from eight families. The conditions as to heredity will be
best studied, however, in brachydactyly, to be taken up
shortly. In the condition known as achondroplasia to which
the author alludes, we have a defect in length of the bones
developing in early endochondral ossification-viz., the upper
and lower limbs, the innominate bones, the ribs, and the
basi-occipital; and from a Mendelian point of view we have
here a loss of the determinants, in part, which govern the
length of the bones developing in early endochondral ossifica-
tion. Those in which later endochondral ossification occurs-
the spine, carpus, tarsus, sternum, costal cartilages, patetl&aelig;-
are unaffected, and the bones developing in membrane, as
already stated, are normal. It is the change in the basi-

occipital that gives the achondroplasic thp. skull alteration(see "Encyclopaedia Media, Vol. I., p. 55).
If now we take brachydactyly, where the middle phalanx

of the fingers 3 is apparently awanting, we find that wbi]" the
fingers have only two phalanges, the missing middle phalanx
is represented by a nodule of cartilage ank3losed to the first
phalanx (Drinkwater). This condition may be regarded then
as a loss in the unit-character of length for the middle
phalanges of the foot and hand. All these so-called
deformities I regard as really variations and not as patho-
logical conditions. We see, therefore, that in these three
variations we have an exact loss. as exact as a brick out of a
wall.

If, then, we grant that a Mendelian unit-character is lost,
the question comes, Where has that occurred ? The answer I

suggest is this-that the loss occurred in the maturation of
the germ- and sperm-cells prior to fertilisation, when the
chromosomes are reduced to a half for each gamete. These
reduced cells, now the gametes, unite in fertilisation and
make up the normal number for the zygote (fertilised ovum).
Mv reasons for adopting this hypothesis are that (1) the de-
terminants of heredity are in the nucleus of the primitive
germ- and sperm-cells ; thus when these are reduced by the

loss of the polar bodies we get some heredity determinants
1 Op. cit., THE LANCET, p. 1475.

2 Bristol Medico-Chirurgical Journal, June, 1910.
3 The foot is similarly affected. In the Naegele pelvis, where there is

some defect in the unit-character determining the size of one side of
the pelvis, there is sacro-iliac ankylosis.
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thrown off. The centrosome is generally held to regulate the
division of the chromosomes, and the cytoplasm has not been
shown to be directly concerned with heredity. If it be

urged that the same chromosomes may be lost at each fertili-
sation, and that thus variation cannot result, the objection
will be seen not to be valid when another question is con-
sidered. It is granted that heredity conditions are trans-
mitted and that the same happens in the case of crossings of
plants and animals. The question now arises, How is this ?
We must grasp here firmly a disputed fact-viz., that the
primitive germ- and sperm-cells in the ovary and testis re-
spectively, from which the gametes arise, are not derived from
the germ and sperm epithelium (Waldeyer’s view in 1870),
but arise from an early division of the early zygote, travel
through the developing embryo, and ultimately become fixed
in the genital ridge of the Wolffian body (Eigenmann, Beard,
and others). They are then the primitive germ- and sperm-
cells (ordinary ova and spermatozoa) and become gametes
when the polar bodies are thrown off. Thus the gametes
contain heredity determinants owing to this origin, while the
view that the primitive germ- and sperm-cells are modified
somatic cells makes heredity unintelligible.
The question of the ratios as in brachydactyly can be under

explained only by Mendelism. Mendel showed that in plant
crossings the contrasted unit-characters segregate out in
such a manner that in the second and third generations,
taken together, there is a ratio of 1 : 2 : 1 in the plants.
Mendel thought that this was due to a combination of the
pollen grains and egg-cells giving this elementary probability
result, and as a plant was by him, unfortunately, considered
as a merely somatic organism in which one does not require
to recognise a propagative and somatic part a serious error
was made. It was thus not recognised that the significance
of the first generation following in its soma one of the con-
trasted unit-characters is that the 1 : 2 : 1 ratio in plants
cannot be due to gametic combination seeing that the com-
bination of egg-cells and pollen grains ends in a generation.
The determinants of the contrasted unit-characters in crossings
really segregate out in the zygote in the 1 : 2 : ratio and
that, is the reason why biometric measurements of stature,
&c., in man and plants give some form of this curve. When
once we see that determinants re-arrange themselves in the
zygote according to the curve of frequency we can extend
this process to the primitive germ-cells and gametes.

I hold then that the significance of the mitotic changes in
the primitive germ-cells of the early developing ovary is that
these are producing variation of the determinants of heredity
both by the gross divisions and by a minute re-arrangement
in the divided particles. Thus all the determinants are i

re-arranged by the law of frequency and not by Galton’s law,
but this point would take too long to consider here. In this

way we get in the polar bodies thrown off, not always the
same determinants but different ones, and as important ones
have their chance of loss, each unit-character gets thus its

dangerous time of loss.
In brachydactyly Drinkwater found the ratio in families

affected to be 50 per cent. affected, 50 per cent. non-affected.
This is, I believe, explained if we suppose that the whole
determinant for length for the middle phalanx was lost and
thus it is like a head or tail result in tossing, 50 per cent. of
each.
That the variations or deformities are azctnmatic losses is

emphasised by the fact that analogous conditions explain-
able on the same hypothesis-e.g., anencephaly, genital
deformities, &c -are constantly occurring, although from
their nature there is no heredity-such variations are

incapable of propagation. The three deformities considered,
cranio-cleido-dyostosis, achondroplasia, and brachydactyly,
are thus due to a loss of the determinants of a Mendelian
group of unit-characters at the maturation of the ovum or

spermatozoon ; they are transmitted because the primitive
germ cells are derived from an early division of the zygote
when the determinants are causal ; and are transmitted
with a probability result, because their determinants are re-
arranged in the primitive germ-cells and zygote according to
a frequency law. Ordinary variations arise in this way, but
gross losses in the polar bodies will give a marked variation-
a mutation, in fact. 

’

I have trespassed too long on your space and therefore do
not consider how far Darwinism could be applied, and I have
also had to omit many details. I wish, however, to state in
conclusion that I am confident the day will come when the

body of man will be considered as made up of functional and
anatomical unit-characters&mdash;i.e., of Mendelian autonomous
units. In the skeleton we have three great groups already :
(1) the bones developed in early endochondral ossification ;
(2) those in late endochondral ossification ; and (3) those in
membrane. In the brain and spinal cord we have the corpus
callosum, which may be exactly wanting in some cases, the
spinal cord, the spinal ganglia, posterior roots, and sensory
nerves. In amyelia the first is absent but the others present
(Oppenheim, Bruce’s translation, p. 393). In the genital
organs similar groups can be made, while albinism, haemo-
philia, and many other structures or conditions yield to this
generalisation and line of research. In tracing a family
tree we may be able to plot out how these segregate, and
ultimately reach the law governing this. Whichever
mechanism is the successful one in explaining evolution
mysteries, I do not believe that only one will succeed, but I
hold that one of the most important will be that much
criticised and much misunderstood Mendelism whieh has
made the name of Mendel as immortal as those of Darwin
and Wallace. I am, Sir, yours faithfully,
Edinburgh, Jan. 7th, 1911. D. BERRY HART.D. BERRY HART.

THE BOARD OF TRADE COMMITTEE ON
COLOUR VISION.

To the Editor of THE LANCET.

SIR,-I have been strongly advised to write to you with
regard to the composition of the Colour Vision Committee
appointed by the Board of Trade. Though the overwhelming
majority of experts are on my side with regard to the ex-
tremely inefficient wool test used by the Board of Trade, not a
single one of those who have been instrumental in bringing
about the appointment of this committee is on it, whilst those
who are definitely associated with the wool test very largely
form its expert opinion. The president of the old committee
that recommended the wool test is on the committee and the
secretary is a physicist who employs the condemned method
and is a strong advocate of the wool test. Twenty years ago
I was appointed on the International Code of Signals Com-
mittee to advise the Board of Trade as to efficient tests for
colour blindness. When the committee of the Royal Society
(which, like the present committee, had a large majority of
physicists, there being only one physiologist) recommended
the Holmgren test, and that it was not necessary to have a
medical man to test for vision and colour vision, my con-
nexion with the Board of Trade ceased, my place being taken
by a physicist, the secretary of the committee. Therefore,for this obviously medical duty the Board of Trade does notemploy a single medical man.

Colour-blindness is a physiological subject, and a know-
ledge of physiology, psychology, and ophthalmology is

necessary for its appreciation. One of the two physiologists
appointed by the Board of Trade has, through illness, not
been able to attend the meetings of the committee. I would
suggest that the number of physiologists be made equal to
the number of physicists. I have done everything in my
power to help the committee to come to a correct conclusion,
and shall continue to do so. They have, however, made this
very difficult for me, as I wished to make it a condition that
I should be present when they examined any of my colour-
blind cases, men who are able to pass the Holmgren test.
This they refused, so I withdrew the condition, but had they
acceded this letter would never have been written.

I am. Sir. vours faithfullv.
F. W. EDRIDGE-GREEN.

The Institute of Physiology, University College, London,
Jan. 3rd, 1911.

THE CHURCH ANTI-VIVISECTION
LEAGUE.

To the Editor of THE LANCET.

SIR,--As I presume the circular issued by the Church
Anti-Vivisection League has been sent broadcast to the pro-
fession, I thought it might interest your readers to see a
copy of my reply to the secretary. I therefore inclose a - &deg;

copy, and hope that if you can find room for it in your
journal it may help to prevent some of your readers, through


